CLAIMS 



What is claimed is: 



^Armethod tor managing power in a nandTTel 



t puter, tho handhold compu t er 



having a sleep mode setting and comprising a battery, at least one input device for 
tuming the handheld computer on, and at leasyone device for detecting a battery 
power level, the method comprising: 

receiving an input signal to tum the handheld computer on; 
determining whether the handheld compu/ier is in the sleep mode; 
accessing the device for detecting the battery power level if the handheld computer is 
in the sleep mode; 

responsive to detecting the battery power level, comparing the detected battery power 

level to a first predetermined power level; and 
maintaining the handheld computer in the sleep mode if the detected battery power 

level is less than the first predetermined power level. 



The method of claim 1, wherein accessing the device for detecting the battery power 



4cvcl is - carricd ou t 



■ to digital - ouu v ui L ei ' de v ice. 



■ The me tho d of claim 1, wherein comparing th e d e tect e d battery pow e r l e v e l to a firs t — • 
predetermined power level includes a first predeterminedpmver level which occurs 
on or about one week prior to thp^iSndltei^d compujj^r losing data stored in a memory 
of the handheld computer. 



4. The method of claim 1, whereip-comDaring the dejected battery power level to a first 
predetermined power level inomdes a first pp^etermined power level which is 
determined based on mea^ring an ambient temperature of the handheld computer. 
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1 5 . ^--"TKe method of claimTT 

2 predetermined power level inchoj 



the dete* 



[ery^ower level to a first 



a Ti] 



Jermined power level which is on or 



aboTir3:7T 




6. The-metliod orclalml , wherein maintaining the sleep mode comprises: 



r.s : 



: 1 



receiving an input signal for tuming on power in the handheld/^omputer; 
responding to the input signal by determining whether th^mandheld computer is in a 
sleep mode; and 

responsive to determining that the handheld compmer is in a sleep mode, masking 
interrupt signals for powering one or more ^plications and devices of the 
handheld computer. 



The method of claim 6, wherein; 



\ — " 

fl s * 



:4 



masking interrupt signals for powering the one or more applications and devices of 
the handheld computer includesAnasking interrupt signals for powering one or 
more applications and device/ which provide a feedback to the user that the 
handheld computer is operational. 



1 8, 



The method of claim 7, wherein masking interrupt signals for powering the one or 
more applications and devices which provide a feedback to the user that the handheld 
computer is operation^ includes masking interrupt signals for powering a display 
device. 



1 9. The method of claim 7, wherein masking interrupt signals for powering the one or 

2 more applications and devices which provide a feedback to the user that the handheld 

3 computer is operational includes masking interrupt signals for powering a 

4 communications device. 
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1 0. Ar4««thTKrof managing power in a handheMcomputerTT ^ handheld c uii=^«4€^-haying 



a sleep mode setting and comprising a device for detecting/a battery power level, the 
method comprising: 

monitoring the battery power level at predetermined periodic intervals; 
responsive to each battery power level detection, comparing the detected battery 

power level to a first predetermined power leveQ; and 
responsive to determining that the detected haXtefy power level is less than the first 

predetermined power level, setting the sleep mode in the handheld computer. 



1 1 . The method of claim UV^^Iierein the s^fep of monitoring the battery power level is 
carried out by an/^alog-toVligital converter device. 



12. The method/of claim 10, whei^ein^tJ^tg'tKesTeejNjiode in the handheld computer 
further includes: 

providing a transient warning menage to anjjs^ indicating the sleep mode is being 
set. 



13. The method of claim 12, whe/ein providing the waming message includes at least one 
of: 

providing an audible message in the form of an alarm; 
providing an audible message in the form of a synthesized voice message; 
providing a visible message on a display device; and 
providing a visible message in the form of a flashing signal light. 



14. The method of clairyi 10, wherein setting the sleep mode in the handheld computer 
comprises: 

switching the handheld computer to a low energy-consuming shutdown state; and 
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interrupt signals for powering one or more appJle; 



^v-irns of the. 



/ handheld computer. 



1 



15 



The method of claim 14, wherein: 



rm 3 



Ifl 4 



masking interrupt signals for powering the one or more4pplications and devices of 
the handheld computer includes masking interrupt signals for powering one or 
more applications and devices whiclLErovid^^ i feedback to the user that the 
handheld computer is c^^tional. 



1 16. The method of clainr/ 1 5, wherein; 



masking interrupt signals for poweri 
which provide a feedbackiaJtlK 



one or mojp-applications and devices 
lat the handheld computer is operational 



includes masking interrupt signals for powering a display device. 



m 1 17. 



H * 

K : 
*• ^ * 



The method of claim 15, wherein: 

masking interrupt signals for powering the one or more applications and devices 
which provide a feedback to the user that the handheld computer is operational 
iftehides ui^Skiiig4 nt e rrupt -si fflials - fo r powering a eommunication s devic e, — 




7 



8 



A^methodioF-nranaging power m a handheld computer havmg a sleep mode setting; 

the handheld computer comprising a battery, at leasUine input device for turning the 
handheld computer on, and at least one device fjcat detecting a battery power level, the 
method comprising: 

replenishing the primary energy sourc^ 
receiving an input signal to turn tla;e handheld computer on; 
determining whether the handheld computer is in the sleep mode; 
accessing the device for^tecting the battery power level if the handheld computer is 
in the sleep mode^' 
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1 0 rresp onsivR to d eteGtrngAe Jiattery power level^ comparing the detect ed battery pjDwer 

1 1 level to a first predetermined power level; / 

12 comparing the detected battery power level to a second predetermined poweft level if 

13 the detected battery power level is greater than the first predetermine^ power 

14 level; and / 

1 5 exiting the sleep mode when the detected battery power level is greater than the 

16 second predetermined power level. / 

1 19. The method of claim 18, wherein the battery of the handheld ctomputer is a 

2 rechargeable battery, replenishing the primary energy source comprising: 

3 recharging the rechargeable battery. / 

Ul / 

\j\ 1 20. The method of claim 1 8, wherein the battery of the haridheld computer is a non- 

2 rechargeable battery, replenishing the primary energy source comprising: 

W' 7 

1^ 3 replacing the non-rechargeable battery. / 

in I / 

^1 21. The method of claim 1 8, wherein the exiting thfe sleep mode occurs when the detected 

c — : / 

S 2 battery power level is greater than a second^redetermined voltage of on or about 0. 10 

3 volts higher than the first predetermined voltage. 

1 22. The method of claim 18, wherein thepciting the sleep mode occurs when the detected 

2 battery power level is greater than a/second predetermined voltage of on or about 3.81 

3 volts. . / 

1 23. An apparatus for reserving power in a handheld computer, the handheld computer 

2 having a sleep mode setting, a battery as a primary energy source, at least one input 

3 device for tuming on power, and at least one device for detecting a battery power 
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^4& vg1, t he l i /nnil i b-JH rnmpn t rr inrliiH i n r r n oiih n .yr^^|y| ffnhs ^ ^ ' ff frni C OH pled t O the. 



8 



10 



11 



device for detecting a battery power level, the apparatus^mprising: 
responsive to receiving an input signal to turn devj^ power on, means for accessing 

the sleep mode setting; 
responsive to determining that the handb^d computer is in the sleep mode, means for 

accessing the device for detectipfg the battery power level; and 
responsive to the detected batj^ry power level, means for maintaining the sleep mode 

or exiting the sleep mode. 



1 24. The apparatus of cjaim 23, wherein: 

2 the device for detecting the battery power level includes an analog-to-digital 



1 25 



ly 3 



1 4 



-^cunverfer. 



The-appa ratu s of claim 23, wherein - the G ubsyGtom compriscs: - 



a processor coupled to a interrupt controller and a memory controller, the interrupt 
controller coupled to a memory, the me^iory including a sleep mode software and 
a residual energy manager module. 



1 26. The apparatus of claim 25, 



ler cornpn svng : 



responsive to detecting a battew po\yer level, means comparing the detected battery 

power level to a first predetenmjl^d^ level; an< 
responsive to determining the detected battery power level is less than the first 



predetermined power lovel 



cans foijiaiiitarning the handheld computer in the 



sleep mode. 



1 27. The apparatus of claim 2a, wherein the first predetermined power level is set at a level 

2 which provides on or aWout 7 days of a normal usage of the handheld computer prior 

3 ^t^ the handheld e oiuu ^ Ht^iUQsm g^data stored in a me mory of the handhe ld comput er. 
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1 28. -^% e - appaiaius of claim 26, fur t her coihprising: T " 

2 a thermal sensor; and / 

3 means for setting the first predetermined power level based on the thermal sensor 

4 detecting an ambient temperature of the handheld computer. 

1 29. The apparatus of claim 26, wherein the first predetermined power level is on or about 

2 3.71 volts. / 

1 30. The apparatus of claim 26, further comprising: / 

2 responsive to receiving an input signal for turmng on power in the handheld 

3 computer, means for determining whether the handheld computer is in a sleep 

4 mode; and / 

5 responsive to determining that the handheld computer is in a sleep mode, means for 

6 operating the interrupt controller toymask interrupt signals for powering one or 

7 more applications and devices of me handheld computer. 

1 31. The apparatus of claim 30, wherein the one or more applications and devices of the 

2 handheld computer includes an application or device which provides a feedback to the 

3 user that the handheld computer is operational. 

1 32. The apparatus of claim 3 1 , wherein the one or more applications and devices of the 

2 handheld computer includes a display device. 

1 33. The apparatus of claimy^l, wherein the one or more applications and devices of the 

2 4 randh e ld computei - hLclu des a communications device. 

1 34. Ajh^pparates for r e s er ving - power in ^ajoai^held comput ei , tl iei randheld computer—^ 

2 having a sleep mode setting, a battery a^a mimary energy source, at least one input 
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8 



10 



11 



uming on power, and at least one device lor dcLccLiiig a battciy po w ©fn 



level, the handheld computer including a subsystem, the subsystem coupled to the 
device for detecting a battery power level, the apparatus comprising: 
means for monitoring the battery power level at predetermined periodic intervals; 
responsive to each battery power level detection, means for copnparing the detected 

battery power level to a first predetermined power level/ and 
responsive to determining that the detected battery power level is less than the first 

predetermined power level, means for setting th^^leep mode in the handheld 

computer. 



1 35. The apparatus of claim 34, wherein the devic/for detecting the battery power level 



■fa? i 

^ 

r""j . ^ 

Ln 



1 36. 



a ^ w 



8 



10 



11 



includes an analog-to-digital^Jorwerter. 



An apparatus for resenting power in a^andjx^d computer, the handheld computer 
having a sleep mode setting, a rechm-geable battery^s a primary energy source, at 
least one input device for tumin/on power, and at least one device for detecting a 
battery power level, the handj^ld comEuteHtlcluding a subsystem, the subsystem 



coupled to the device for detecting'^^ battery power level, the apparatus comprising: 
responsive to receiving jm input signal to tum device power on, means for accessing 

the sleep mode setting; 
responsive to determining that the handheld computer is in the sleep mode, means for 

accessing the device for detecting the battery power level; and 
responsive to/detecting a battery power level greater than the second predetermined 

power /evel, means for exiting the sleep mode. 



1 37. 



The apparatus of claim 36, the battery of the handheld computer further comprising: 
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9 



r-a-FecliaiReable batte ry^ which is recharged to a vok ase-higher then the sef^ond 



predetermined voltage prior to receiving the input signal to turn de/ice power on. 



1 38 



The apparatus of claim 36, the battery of the handheld computer funher comprising: 
a non-rechargeable battery with a voltage higher then the secon/a predetermined 

voltage having replaced a discharged battery of the handjafeld computer prior to 

receiving the input signal to turn device power on. 



1 39. 



The apparatus of claim 36, wherein the second predetermined voltage is on or about 



0.10 volts higher than the first predetermined voltage. 



1 40. The apparatus of cl^im 36, wherein the second/predetermined voltage is on or about 



i: 2 



irl 



K : I 



3.81 volts. 



g 1 41 . A handheld cbtnputer having a sleep, mode setting, comnnsing: 



a processor; 



f* • • T 



H ; i A. 



a memory device; 
a battery; 



an input device to signal to thfe processor to power the handheld computer on; 



8 



a detector for detecting a battery power level; and 

software program residmg in the memory device and executed by the processor, the 
software having instructions for selecting an operation of the sleep mode in the 



handheld computer when a detected battery power level is lower than a first 



10 



.^^pFed^ternrrried power level. 
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